From the University of Lyons, New York Blood Center and Cornell University, and the London School of Hygiene and Tropical Medicine SYNOPSIS To investigate further the role of hepatitis B antigen (HBs Ag) and specific immune complexes in polyarteritis, sera from 55 histologically confirmed cases were tested for the presence of hepatitis B antigen-associated particles and hepatitis B-antibody (anti HBs) by solid phase radioimmunoassay, electron microscopy, and passive haemagglutination. Results of these findings have been correlated with the clinical course of the disease.
HBs Ag was detected in 30 patients (54.5 %) and anti HBs in 13/45 (28 /o) . Subtyping in 20 patients revealed that 11 were Y and 9 D. Thirty-seven cases (69 %) demonstrated either HBs Ag or anti HBs and 5/45 (11 %) had both. Electron microscopic examination showed 20 nm spherical and tubular particles in sera of 20/27 patients with 42 nm particles in 11 cases and clumped particles in 12 (60 %).
No correlation was found between detection of immune complexes and liver disease whereas the presence of coexisting hepatitis B antigen and antibody or aggregated particles was restricted to cases of active vasculitis. Seroconversion or the presence of hepatitis B antibody alone was associated with improved prognosis. Circulating hepatitis B antigen antibody complexes may be responsible for vasculitis or polyarteritis but do not appear to be pathogenic for the liver.
Studies by several authors have suggestedthatchronic hepatitis B infection could cause a proportion of cases of polyarteritis nodosa (Trepo and Thivolet, 1970a and b; Gocke, Hsu, Morgan, Bombardieri, Lockshin, and Christian, 1970; Baker, Kaplan, Benz, Sidel, and Wolfe, 1972; Martini, Strohmeyer, and Sodomann, 1972) . Hepatitis B antigen has now been detected in 22 (40%) of 53 cases examined for the presence of this antigen in four different centres (Trepo, 1972; Gocke, Hsu, Morgan, Bombardieri, Lockshin, and Christian, 1971; Ziff, 1971; Kohler, 1973) . However, even if the frequency of an association between polyarteritis and persistent HBs antigenaemia is thus now established, the immunopathogenic mechanism involved still remains obscure. The simplest hypothesis would be to considerHBsAg-associated polyarteritis nodosaas an immune complex disease involving HBs Ag/anti HBs circulating complexes (Trepo and Thivolet, 1970a and b; Gocke et al, 1970) .
Received for publication 22 August 1974. Gocke et al (1970) reported immunofluorescence and density gradient experiments which were interpreted as consistent with this type of mechanism.
However, Prince and Trepo (1971) failed to detect circulating immune complexes in six out of seven cases analysed by sensitive haemagglutination, haemagglutination inhibition, and ultracentrifugation techniques. Furthermore, these authors emphasized the fact that circulating HBs Ag/anti HBs complexes could be found in many chronic HBs Ag carriers without evident vasculitis or liver disease. Similar conflicting data have also been reported by others (Gerber, Brodin, Steinberg, Vemace, Yang, and Paronetto, 1972; Heathcote, Dudley, and Sherlock, 1972; Nowoslawski, Krawczynski, Brzosko, and Madalinski, 1972; Couleru, German, Bousquet, and Sarrazin 1972 (Trepo, 1971; Trepo, Thivolet, and Lambert, 1972 (Prince, Brotman, and Ikram, 1972) and by radioimmunoassay for HBs Ag (Prince, Brotman, Jass, and Ikram, 1973) using Ausria kits supplied by Abbott Laboratories. The specificity of positive results obtained only by radioimmunoassay was confirmed by repeating the test after neutralization with known human anti-HBs-positive sera (Prince et al, 1973) . Subtyping of HBs Ag for Y (ay) or D (ad) specificity was performed by haemagglutination inhibition using red cells coated with either ad or ay antigen and tested versus adsorbed antiserum that is more than 90% monospecific for Y or D .
Forty-five serum samples from 27 patients with polyarteritis nodosa were sent frozen in dry ice to London for electron microscopic studies. Specimens were processed and examined after negative staining by methods which have been described elsewhere (Zuckerman, 1970 arteritis nodosa clearly indicates a significant relationship, since this is an even higher frequency than that found by the same radioimmunoassay technique in 216 cases (47%) of acute hepatitis in adults from Lyons (Trepo, Trepo, Ortiz, Monier, and Sepetjian, 1973) .
Both Y and D subtypes were equally frequent in the cases of polyarteritis qodosa tested, and were not associated with differences in clinical course, suggesting again that subtype antigens may represent seroepidemiological markers devoid of specific biological properties (LeBouvier, 1973) .
The significance of anti HBs in the absence of detectable HBs Ag in eight of 45 (17-7 %) of cases of polyarteritis nodosa is more difficult to interpret since a similar frequency of anti HBs has been observed in several population groups (Lander, Alter, and Purcell, 1971) .
However, it is noteworthy that the presence of anti HBs alone was shown to follow termination of HBs antigenaemia with dramatic improvement in two of these cases and to be associated with quiescent disease in five others. It may thus be suspected that anti HBs in those cases reflect seroconversion and is beneficial consequences in HBs Ag-associated polyarteritis rather than past and unrelated hepatitis B virus infection.
It is likely that the 42 nm particles represent the virion of type B hepatitis. Their high proportion in these patients is striking, since in the more usual HBs Ag-containing sera the number of 42 nm particles is just within the range of detectability in the electron microscope (Almeida, 1971) .
Since most of our patients received immunosuppressive therapy (steroid with or without azathioprine) a possible effect of this therapy on the proportion of 42 nm particles cannot be ruled out. Almeida and Waterson (1969) (Cochrane and Koffier, 1973) .
We failed to find a significant association between the presence or absence of aggregated particles and evidence of liver disease. In our cases of polyarteritis nodosa, hepatitis was usually found to be present at the onset of the disease but was mild and resolved almost totally in more than half of the cases despite continued active vasculitis. This dissociation suggests that hepatitis and vascular lesions may be mediated through different immunopathogenic mechanisms. The same dissociation is observed in the serumsickness-like syndrome which precedes the onset of liver injury in acute hepatitis type B. Sequential complement analyses suggested that this syndrome could result from the formation of HBs Ag/anti HBs complexes (Alpert, Isselbacher, and Schur, 1971) . Thus circulating immune complexes may be crucial pathogenic factors in hepatitis B-associated polyarthritis, glomerulonephritis (Knieser, Jenis, Lowenthal, Bancroft, Burns, and Shalhoub, 1974) ,and vaculitis; however, the available evidence suggests that they are not able to induce active liver disease.
A cell-mediated immune response to so far undefined antigenic specificities, possible membrane antigens on the surface of virus-infected liver cells, may be involved (Prince and Trepo, 1971; Dudley, Fox, and Sherlock, 1972; Popper and MacKay, 1972) .
Since this paper was submitted for publication we have investigated the sera of polyarteitis patients for the presence of the antibody directed against the recently identified hepatitis B core antigen. This antibody (anti HBc) was detected in 35/38 of the cases with either HBs or anti HBs by a modified indirect immunofluorescence technique confirming actual or recent replication of hepatitis B virus in those cases.
